The JAK/STAT pathway plays important roles in vertebrate and invertebrate development. The recent cloning and characterisation of the receptor in Drosophila shows that the pathway is conserved across phyla. In this review we describe current knowledge of the pathway and use genome data to discuss what elements are present in Drosophila. We also summarise recent work describing the involvement of the JAK/STAT pathway in oogenesis and spermatogenesis. Interestingly, the JAK/STAT pathway maintains the niche required for germline stem cell maintenance in the testis, providing the first molecular characterisation of a stem cell niche. Drosophila's streamlined pathway offers a simple model to find new elements and analyse the function of existing ones. 
unpaired gene. Upd, which does not have sequence similarity to any of the vertebrate cytokines, is a secreted glycosylated protein that in tissue culture is mainly found attached to the extracellular matrix [12] . This interaction may limit Upd diffusion although in certain tissues there are indications that Upd may be acting as a diffusible ligand [17] . Searches of the Drosophila databases detect three upd-like genes clustered in the X chromosome ( Figure 2 ). While upd mutants have milder phenotypes than mutants inactivating the pathway, Df(1)os1A, a deletion of the region of the X chromosome containing the upd and upd-like sequences, has an identical embryonic phenotype to hop, STAT92E or dome mutants. These data suggest that the upd-like ligands are functional.
Receptors
Until the recent discovery of dome, published in Current Biology [3] , no receptor of the JAK/STAT pathway had been identified. Amino acid sequence conservation between Dome and vertebrate cytokine receptors is low, with the intracellular region of Dome having little similarity to any known protein. Dome has five extracellular fibronectin type III (FNIII) modules, of which the first and second show homology to the cytokine binding modules (CBM) of the IL-6R family (Figure 3 ). The first CBM has two pairs of conserved cysteines, and the second CBM has a partially conserved WSxWS motif shown in vertebrates to be essential for the signalling process. Biochemical analysis indicates that Dome can bind Upd and STAT, confirming the genetic and phenotypic studies [18] .
In vertebrates, the JAK/STAT receptors are composed of several chains that function as hetero-or homo-dimers. In Drosophila Dome is the only receptor that has been described, and there is evidence that in the ectoderm Dome localises to the apical membrane, where it homodimerises (Brown, S., Hu, N. and CastelliGair Hombría, J., submitted). After a search of the Drosophila databases we have found that dome is similar to the predicted gene cg14225 which lies next to it in the genome ( Figure 3) . As yet no mutations or ESTs have been found for cg14225. The predicted protein encoded by cg14225 contains two CBMs and a long chain hematopoietin gp130 receptor signature. The predicted intracellular regions of dome and cg14225 have no similarity to any known protein.
Sequence comparison of Drosophila and vertebrate receptors shows that Dome is most similar to the leukemia inhibitory factor receptor, LIFR, and the ciliary neurotrophic factor receptor, CNTFR, whereas cg14225 is most similar to gp130. cg14225, however, is predicted to encode a protein that lacks the membrane-proximal FNIII modules and, therefore, appears in modular structure more like a short chain receptor. At least in the ectoderm, the identical phenotypes of dome mutants and those of mutations in other elements of the pathway suggest that Dome is essential for signalling [3] . Therefore, if Cg14225 forms part of the receptor complex in the ectoderm, it would not be able to signal in the absence of Dome.
Kinase
The hopscotch (hop) gene encodes a non-receptor tyrosine kinase of the JAK family (standing for Janus activated kinase or alternatively just another kinase) [9] . Hop sequence is most similar to the vertebrate JAK1 and JAK2. The Hop protein (Figure 4) contains a functional kinase, a pseudo-kinase, a SH2-like and a newly characterised FERM domain [19] . Most mutations in hop cluster in the kinase domain but three alleles have been identified in the FERM domain [20] . In JAK2 the FERM domain facilitates the release of the erythropoietin (EPO) receptor from the endoplasmic reticulum allowing its transport to the plasma membrane [ Is the JAK/STAT pathway required for oogenesis or stem cell maintenance in vertebrates? At the moment there are only indirect suggestions that this could be the case. It has been reported that STAT3 is constitutively activated in ovarian carcinomas [52] , suggesting at least involvement in the female germline. On the other hand STAT3 activation has been shown to maintain embryonic stem cells in an undifferentiated state [53] , and JAK2 has been shown to be required for the self-renewal of multipotential hematopoietic cells [54] . Future experiments should answer this question in the even more fertile vertebrate JAK/STAT pathway field.
